Anxiolytics antagonize yohimbine-induced central noradrenergic activity: a concomitant in vivo voltammetry-electrophysiology model of anxiety.
It has been shown that increased cerebral noradrenergic activity is closely related to anxiety-related behaviours. Furthermore, the noradrenergic alpha-2 receptor antagonist yohimbine (YOH) increases noradrenaline- (NA) cell firing and release in discrete brain areas involved in the modulation of anxiety such as the locus coeruleus (LC) and amygdala (AMY). In addition, YOH is highly anxiogenic in both humans and laboratory animals. Here we used an in vivo dual methodology to measure concomitantly the extracellular levels of catecholamines in AMY with voltammetry and the cell firing rate in LC with field electrophysiology in anaesthetized rats to characterize the pharmacological effects of YOH. We found that systemic administration of YOH increases both noradrenergic cell firing in the LC and catecholamines release in the AMY. Prior administration of the alpha-2 agonist clonidine prevents these effects on both the electrophysiological and the voltammetric signals, suggesting that YOH effects are mainly mediated by the alpha-2 adrenoceptors. In addition, we found that pre-treatment with the behaviourally active doses of the benzodiazepine (BDZ) anxiolytic chlordiazepoxide (CDE, Librium: BDZ very similar to diazepam) and of the non-BDZ buspirone counteract the effects of YOH on catecholamines release and cell firing. This suggests that the neurochemical and physiological effects of YOH measured in this study might be related to the anxiogenic effects of the drug. Thus, the presented electrophysiological-voltammetric-YOH study may be proposed as in vivo real time model of anxiety and this approach might be suitable for the evaluation of the neurochemical and physiological effects of new anxiolytic compounds.